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Results

DeepDive «EcoStabling»

INTERMNATIONAL UNION



—daal (QAAQ( es

; - PEYUce
dVgﬁiV mA e | Feesq Ar  GFS ay ROr< 4 te
. “ PAY ArTe ¥ % | Zraks [be u&?d ‘
1S “m Joe: v’ ' !
cold 7o TErmp ' fov ach vah
, — i 4
WHAT TIME YONZ\ e ey n
%‘m‘gomlpﬂ! \\
e, 0 o <p HO® MucH
S . ‘ “ LIQHT L —; £N y | u ‘\ FCaSTAS L NE
respae [ TEMPRATURE a2 _mﬁeft, =) Aok pant: Cross He oot |15 7o 3
0UTSIDE TRAIN =9 ~ SAVED’ . i ok kA £ — Pkl
10°C in E@mede /A ,’1,,,'»,_ or"‘hfjc ‘ QGNF«G\/ SuiTAbLS
- I e Rsouc‘uol";.‘;“f;.:,i'.fiz?:-";.‘
\
ewmtatou
\ o U\ C Su em((' e “"'\’( b
W Cown
WHAT We LEARNED

HAKE p
28T Wry

F TRAING
ﬂND &Ir

¥ MATIHIAS, CHRITTIAN.

ok eco s*o\lo(lu%q.

;mak' Wave we learued ?

'S ~WSuccesses

50‘9&595

TAYES
REDUCTIoM

ON' REFIT
EXis| '(11%”

conweeT

Wiy

Sogvilaw
Phoviples



Modes of activation / deactivation of ecostabling =

ACT (VAlION B L

VEACTIVAT (oM
0 = ( [Weke 6((>

TRAIS

R DOWER
CO iy BHoR
IS S

Eleanin HVA C

L e i (o3

— ~ Temp
) <o

Hocy - Liwme
‘&C;n(e{t\,\: {‘fﬂ(ok.
\ Leve) f&ﬂ‘é_
Vea N\ 6



Solutions and challenges when ecostabling

— Traindriver cabin is also cold
— alot of complaints
— SKip ecostabling in driver cabin

— Only use floor heating in ecostabling HVAC
— Advantage of noise reduction

— Concept of controlling ecostabling is documented in VOV D-RTE
48610
— LINK: «Steuerung energieeffiziente Parkstellung Rollmaterial»
— LINK « Gestion efficiente de I'énergie du matériel roulant en

position Parc »

INTERNATIONAL UNION


https://www.voev.ch/fr/Technik/webshop-rte/start/donnes-detailles?productId=2103
https://www.voev.ch/fr/Technik/webshop-rte/start/donnes-detailles?productId=2102

Lost and found page
- ltems to exchange on in future workshops

— Setting directions for new trains (Jan Hoogenraad)
— Key standards missing (Ecostabling, DAS)
— include optimal design for ecostabling.
— Standard Communication protocol for wake-up mechanism missing (but see
VOV D-RTE 48610)
— Experience with SiC converters (Matthias Tuchschmid)
— Dispatching rules for operations (Jan Hoogenraad)
— Timetable creation for saving energy (Jan Hoogenraad)
— Switch of all not required systems in stabling (Jan Hoogenraad)
— Auto-close doors during ecostabling
— Expectations to new ERJU System pillar energy working group, RS, TMS
— Regenerative braking not allowed in France for Eurostar (45% savings lost)
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DeepDive «EcoDriving»
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Ecodriving deepdive session (60 min)

Obijectives / deliverables
= Selection of 2-3 main solutions for ecodriving (le podium)
- Next step proposal for going on deeper with UIC

Inputs:

- Iwo fact sheets for the topic from Task Force + processes
- Mindmap operations

- overview benchmark

Méthod : 4 steps (10 min gach)

1. ECODRIVING mind map construction (solutions and company) - (paper board)
-  DAS /C-DAS ( Training / incentives for drivers — impact measuring)
- Without DAS (training/incentives - impact measuring : reduce the speed in the tunnel, ...
- Optimised timetables

2. Rating details for gach solutions (5 ou 6 spider)

3. Successes and challenges from participants (compléeter tableau sur ppt)

4. Synthesis (tableau ppi)
— Selection of 2-3 main solutions for ecodriving (le podium)

- Method proposal for going on deeper with UIC
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SHNCF Vioyageurs

0BB
Trafikerket {sweden)
e S i

Infrai»el

First rail / scott rail {UK)

CFL

DEB

C-DAS Very good acceptance by freight drivers and traffic managers
Dirver tablet Censumption Informaticn avallable at the end of the trip

The ponctuality is really imoroved

Beduce the speed in tunnel

DAS /C-DAS in devt

11 000 drivers trained and equiped
Assesment system to measure acceptance for the tool

G-DAS in devt

C-DAS

DAS

DAS

Mo DAS

DAS

Complete solution in accordance with SFERA
3000 drivers trained and eguipped
e thegoodhabt T
' Time tables wery well desianed in G seconds
Energy saving monitoring by speed pofile during the manual tran steo (4% saving enermy)
; Bottom-up management
—— C-DAS more as confirmation good eco-driving behaviour

— forbideen

Complete solution SFERA
Thales ararms
In time information TMS

100 Wic/

Challenges

Acceptance of the tool © 5 % of the drivers
Cuttural guestion « whe is the king of the network 7

Ly

C-DAS Develooment because of infra data
Provide the consumotion information ontime at the
end of the trip (pemit the driver evaluation)

C-DAS Development

M
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Other Sessions
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Overview

The operation of trains requires the most energy, and the greatest energy-saving
potential is hidden in the areas of rolling stock and operational control. Together we
would therefore like to answer the following questions in the workshop:

a. If you were employed as a consultant for a railway: Which 4-5 measures do you
recommend to implement anyway, i.e. are quasi mandatory for all railway
companies?

b.  Which two energy-saving ideas would you take home for a more in-depth
examination?

a. What method do you propose that UIC follow to go on with this depth-
examination?

We would like to concentrate on measures that can be implemented in existing trains (not together with
new procurements, such as a dry transformer in the train). The reason: We want to save energy here and
now and as quickly as possible; a procurement usually takes several years.

17



Agenda

100 y-/

INTERMNA
OF F

9:50 - 10:00 (10°)
10:00 -10:15(15’)

10:15 - 10:45 (30’
10:45-11:00 (15
11:00 - 11:30 (30’
11:30 - 11:50 (30’

)
)
)
)
11:50 - 12:20 (30")

14:30 - 15:30 (60’)

16:30 - 16:00 (30’)

16:00 - 17:30 (90°)

Welcome and short round of introductions of the participants (maximum 20 participants)

Introduction and overview by Christophe Gueudar-Delahaye (SNCF), Johannes Estermann
(SBB), Matthias Tuchschmid (SBB), Christian Gerster (Alstom)

Rating of the measures
Coffee break

Synthesis in 2 small group
Synthesis in session group

Presentation in the big group:
What are the 3-5 most important measures?

Lunch break

DeepDive in small groups into the topics, for sure
1: ecostabling @ SBB,
2: ecodriving @ SNCF

Preparing final synthesis
« Each small group prepare 1-2 flipcharts

» Presentation of the synthesis in the big group:
What are the next steps?

« How can the UIC taskforce support the implementation of the measures by the members?
18
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Where is the energy consumed in the train?

At 3.5 GWh per year, this long-distance train consumes as much electricity as 875 households.
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Energy consumption
N railway systems  Acnetwork e

Substation

Substation
loss

Catenary
system

Transmission
loss

- ain Energy used by auxiliary

Conversion |oss Auxiliary Energy

Motion resistance

Braking resister loss
Source: «Renewable power management into rail grid and storage » UIC workshop Nov 2022, Dr. Zhongbei Tian, University of Liverpool

Date Title of the presentation on three lines - Lorem impsum dolor sit amet consectetuer adipiscing elit, sed diam nonummy 20



Energy consumption of trains - indicative

Typical specific train energy consumption

M Traction m Comfort Parking/stabling
0.12
0.11 kWh per t*km
0.1
0.08 kWh per seat*km
0.08
0.06
0.04
0.02
0
2
_\é\“ H (0,5?-\ ng‘ ééo Ra
N © o & < &
R & & ™
8] O @
© o N
o o &
o & &
NS é&
{(-"\d N
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N

Source: Alstom CCN Energy / various external

Date Title of the presentation on three lines - Lorem impsum dolor sit amet consectetuer adipiscing elit, sed diam nonummy

Energy efficient Rolling Stock
Lightweight trains
Aerodynamics & running resistance
Thermal insulation
Power supply and traction efficiency
Efficient HVAC (Cooling, heating)
Energy reduced parking / stabling modes

Energy efficient infrastructure
« Bidirectional substations (DC networks)
* Local energy storage

» (Rall facilities heating, lighting,...)

Energy efficient operation

« Time table & train size

* EcoDriving: connected DAS/Cruise control
» Predictive energy opt. Stabling & Parking

« Comfort control: HVAC, lighting, doors etc.

100: Ui/

INTERMNATIONAL UNION
OF RAILWAYS
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Ways to save energy

p) Improve existing rolling stock
. with new components, e.g. LED as lighting source
Il.  with new software, e.g. ecostabling

c) Stabling: Improve the way to use existing rolling stock,
e.g ecostabling organisation

d) Driving: Improve the driving patterns of the trains,
e.g. ecodriving information to train drivers

INTERNATIONAL UNION
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Which are the most
important measures”?

Rating the energy efficiency measures.



Operation - Solutions Mind map (24,
Improve existing rolling stock with new software

Partial load operation of the traction system to
match demand

Optimal braking system configuration for
maximised energy recovery

I Optimization of traction converter I

I Occupancy dependent I Mission profile specific Meteorology linked HVAC

I fresh air intake I temperature regulation predictive management

Auto-closing doors

I I Optimal preconditioning for automatic switch off and on

Iecostabllng mode in HVACI HVAC-System of whole trains

Driving (HVAC)

Stabling (HVAC)

Anomaly detection /

Measurement Benchmarking

switch off the traction cooling system, when Intermittent functioning of the traction cooling
system temperature is low (modern trains) system (older trains)

lower air pressure during stabling

Turn of passenger information system

Stabling
(auxiliary system)




Operation - Solutions Mind map (25,
Improve existing rolling stock with new components

Optimised traction inverters (Variable voltage and
frequency / Insulated gate bipolar)
Traction system Optimised air compressor

Drive control unit with haptic marks to maximise
braking energy recovery

HVAC Heat pumps as HVAC system I

LED for passenger

Lightnin
Rolling stock g 9 compartments

Aerodynamic components

Aerodynamics /
Rolling resistance

Hydraulic axle bearings

Glazing, mobile permeable
windows

Insulation /
Sealing

Improved insulation




Operation - Solutions Mind map 20,
Organisational measures / processes for driving and
stabling modes

I Driver training I
__ I DAS / cDAS I
Organisational

EcoStabling Mode by human

Stabling

organisation
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Rated measures in Operation & Rollingstock

Topic Introduction Cost in Time Compl Benefit
Mio. EUR

1. EcoDriving training for drivers Christophe 8 months 2%
2. DAS / cDAS Christian 0.8 2.5 years High 6%
3. «EcoStabling»-Mode by human organisation Christophe 0.01 1 year Medium 1.8%
4. «Ecostabling mode» in HVAC (automatic) Johannes 0.24 1 year Medium 1.8%
5. Optimise traction converter software Christian 0.8 2 years High 4%
6. Occupancy-dependant fresh air intake Matthias 0.1 1.5years Medium 0.6%
/. HVAC heat pumps Johannes 0.4 2years High 0.7%
0.1% -
10%)
8. Optimize Traffic management Jan 1.2 3 years High 4%

Remark: All values are an indication by the partcipants,
typically with a range of +/- 50%

27






DeepDive «EcoStabling»

14.30 - 14:35 (5)
14:35 - 14:40 (5)
14:40 - 14:55 (157)

14:66 - 15:10 (157)

15:10 - 15:15 (5")
15:15 - 15:30 (157)
16:30 - 15.50 (20°)

Welcome and goal of DeepDive
1. Estimate the energy saving potential for your fleet and create a BusinessCase

2. Implementation options:
a) operational / manual
b) Controlled by TCMS (on vehicle)
c) controlled by timetable (from remote, connecticity to server)
What is your experiences? What are advantages and disadvantages of these options?

3. Example of implementation on a vehicle
Example 1: EW 4
Example 2: FBB fir EW4
Example 3: automatic switch off and on of whole trains

4. Operational test and verification using data loggers, verification of BusinessCase
5. Discussion and exchange: Success and challenges in implementation

What have we learned?
How can UIC support the implementation of the measures by the members?

100: Wi/

INTERNATIONAL UNION
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Potential for energy saving of ecostabling

- Vertraul

0 Nicht festgelegt C1 - Offentlich C2 - Intern Cc3
A B c D E F G H J K L M N

1 |Energy saving potential with ecostabling

2

3

4 h]

g

]

7

8

9

10

11 temperature conditions transmission convection

12 |tout hours ity normal ti, ecostablinl  k-Wert k-Wert Am per coach | per coach | difference Vie per coach | percoach | difference

13 v=0kmh iv= S km' normal : ecostabling normal i ecostabling

14 [°C] [h] [*C] [°C] WimK] [Wim2K] [m3 [k\Wh] [kWh] [k\Wh] [m3 [kWh] [k\Wh] [KWh]

15 |-15 20 22.0 17.0 1.8 21 268 172 148 23 1"106 142 123 19

16 |-10 70 22.0 15.0 1.8 2.1 268 520 406 114 1"106 430 336 94

17 |4 290 22.0 14.0 1.8 21 268 1749 1211 538 1"106 1447 1002 445

18 |0 730 22.0 12.0 1.8 21 268 3725 2032 1'693 1"106 3083 1682 1401

19 |5 1670 22.0 11.0 1.8 21 268 6585 2'324 4'261 1"106 5'450 1923 3526

20|10 1850 22.0 10.0 1.8 2.1 268 5149 0 5149 1"106 4'262 0 4'262

21 |15 1'680 22.0 15.0 1.8 21 268 2728 0 2728 1"106 2257 0 2257

22 |20 1'190 22.0 20.0 1.8 21 268 552 0 552 1"106 457 0 457

23 |22 550 224 22.0 1.8 21 268 51 0 51 1"106 42 0 42

24 |24 320 234 24.0 1.8 2.1 268 26 0 26 1"106 22 0 22

25 |26 170 238 26.0 1.8 21 268 51 0 51 1"106 42 0 42

26 |28 100 24.5 28.0 1.8 21 268 48 0 48 1"106 40 0 40

27 (30 70 255 30.0 1.8 21 268 43 0 43 1"106 36 0 36

28 |35 80 30.0 35.0 1.8 2.1 268 34 0 34 1"106 28 0 28

29 Aufheizen & Unsicherheit (Annahme 20%) 1224 -1224  |Autheizen & Unsicherhei 1'013

30 |Sum 8760 21'433 7°346 14’087 17'737 6079 12'672

Kj|

32 |energyconsumption without ecostabling [MWh] 39.2

33 |energyconsumption with ecostabling [MWh] 13.4

34 energy saving potential with ecostabling [MWh] [MWh] 25.1

35

36 |Neb hnung A luftvol trom & Oberflache

37 |[Fzg.-Typ Personen: Aussenluft : Aussenluft ! Fahrzeuge :Oberflache
38 tem < -6°C tem 2 -5°C

39 [Anzahl] [m*/h] [m/h] [Stck ] [m]

Einsparung fiir gesamte EW IV-Flotte

Anzahl Fahrzeuge

Einsparung Flotte

334

8.6

[GWh]

«  Physical model in Excel
Required are some
basic parameters

You can download the file
from the UIC-Extranet.

100: lfli_”;ﬁ
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Three different approaches for activating the
«ecostabling» mode

a) operationally / manually
b) controlled by coach (automatically, by TCMS)

c) controlled by timetable (from remote, connecticity to
server)

What is turned off when"?
Which signals are used?
Who and when is the train prepared for operation again®

INTERNATIONAL UNION
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[Light =true]OR ~ ~ =
[v< 5 km/h = false]
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